We calculate all point symmetries of the Fokker -Planck equation in two-dimensional Euclidean space. General expression of symmetry group action on arbitrary solution of Fokker -Planck equation is presented.
The symmetries of the Fokker -Planck equation in twodimensions
The object of our considerations is a special case of Fokker -Planck equation, which describes evolution of 2D continuum of non-interacting particles imbedded in a dense medium without outer forces. The interaction between particles and medium causes combined diffusion in physical space and velocities space. The only force, which acts on particles, is damping force proportional to velocity.
The 3D variant of this equation was investigated in our work [1] . In this work fundamental solution of 3D equation was obtained by means of Fourier transform.
The 1D variant of this equation was investigated in our work [2] . All point symmetries of the Fokker -Planck equation in one-dimensional Euclidean space were calculated.
In present work we continue this investigation for more complex2Dequation.
The Fokker -Planck equation in twodimensions is
where n = n(t, x, y, u, v)-density; t -time variable;
x, y -space coordinates;
u, v -velocity;
a -coefficient of damping;
k -coefficient of diffusion.
The list of symmetries of the Fokker -Planck equation in one dimension follows. The calculations of symmetries are rather awkward. Theyare carried out to APPENDIX 1.
Instead of classic "ξ − φ "n otation we use another ("δ ") notation. This notation was presented in our work [2] .
Addition of arbitrary solution
where A is arbitrary solution of the (1) equation.
Scaling of density
The reason of symmetries (2-3) existence is linearity of PDE (1).
Time shift
Space translations
Space rotation
Transformations (5) and (6) build two-dimensional Euclidean movements group.
Extended Galilean transformations, which besides time and space coordinates affect the density
Negative exponent transformations -theya ffect time and space coordinates, contain time-dependent common multiplier (negative exponent). Theydonot affect density.
Positive exponent transformations -theya ffect time, space and density,c ontain time-dependent common multiplier (positive exponent).
One-parameter groups, generated by vector fields v 1 − v 12 ,a re enumerated in the following list. The list contains images of the point (n, t, x, y, u, v)bytransformation exp(ε v i )
(n + ε A, t, x, y, u, v);
(e ε n, t, x, y, u, v);
(n, t,cos(ε )x + sin(ε )y, − sin(ε )x + cos(ε )y,cos(ε )u + sin(ε )v, − sin(ε )u + cos(ε )v); (10)
G 10: (n, t, x, y + ε e −at , u, v − ε ae −at );
Forrelatively nontrivial integration of G 7 , G 8 , G 11 and G 12 we refer to [2] .
The fact, that G i are symmetries of PDE (1) means, that if f (t, x, y, u, v)i sa rbitrary solution of (1), the functions
where ε -arbitrary real number , also are solutions of (1). Here A is another arbitrary solution of (1).
We systematically replaced "old coordinates" by their expressions through "newcoordinates". Note, that due to these replacements terms with ε 2 in u (7) , u (8) , u (11 and u (12) change their signs.
We hav e trivial solution n = e 2at at our disposal. If we act on this solution by transformations (10), we obtain 4 newsolutions:
General expression is 
DISCUSSION
Looking at the list of all point symmetries of the Fokker -Planck equation in two-dimensional Euclidean space, we see, that there is no simple way to get, for example, fundamental solution of PDE, using these symmetries. Wehav e not at our disposal such an instrument, as scaling of independent variables t, x, y, u, v. The result (12-15) of action of symmetry group on trivial solution is not very interesting from physical point of view.
Indirect way of use of Galilean transformations (7) was demonstrated in [1] . The transformation was used for generalisation of solution, which was obtained in the form of exponent of quadratic form of space coordinates and velocities with time dependent coefficients.
There is need of further investigations of Fokker -Planck equation and its set of symmetries, which may lead to another physically interesting results. Wec an followt he scheme of [7] : to consider invariant solutions for some one-parameter group, thus reduce the independent variables number.T ofi nd for obtained in such a way equation all point symmetries -and so long.
In the work [7] this scheme was represented for equations of elasticity and plasticity.
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APPENDIX 1
The infinitesimal invariance criteria for PDE (1) is
According to [2] (APPENDIX 1, eq. (A1-8) and (A1-18)), we have for variations of derivativesf ollowing expression:
We eliminate ∂n ∂t in (A1-1) using original equation
Collecting similar terms, we obtain following equations:
∂v 2 (δ t) = 0; We obtain using (A1-126 -A1-129) and backward substitution final expressions for variations: 
